Active anti disturbance controller is applied to UAV flight control system. First 
Introduction
Over the past decade, UAV has played an important role in military and civil applications, showing a wide range of application prospects; the relevant research work is increasingly being emphasized by researchers. Especially in recent years, the four-rotor UAV has been widely concerned. Because of its simple structure and flexible flight mode, it has become a hot research topic in the field of UAV [1] [2] [3] [4] [5] . However, the four-rotor aircraft only has four drive units in the structure, so its mobility is restricted to some extent. As it has small ratio of lift to weight, the load-carrying capacity is low and the flight time is short. At the same time, the four-rotor UAV is not equipped with enough drive mechanism redundancy, and the reliability is not high. Therefore, a new type of coaxial multi rotor UAV is proposed in this paper and the coaxial design ensures that this aircraft has the same compact structure with four-rotor aircraft, and four execution units are increased, so that the driving ability and load capacity of aircraft are significantly enhanced and the robustness of multi rotor system has been improved. In addition, coaxial design scheme provides certain actuator fault redundancy, which improves the reliability of flight system. The paper takes coaxial multi rotor UAV as the research object to carry out the tracking control of attitude and trajectory of the multi rotor aircraft and the design of ground control station software system, which lays a good foundation and guarantee to achieve the ultimate goal of the autonomous flight. The main contents include the following aspects: research on the dynamic characteristics of the coaxial multi rotor UAV [6] [7] [8] [9] [10] . Analyzing the dynamic characteristics of the aircraft and establishing the dynamic model is the basis of the attitude and trajectory tracking control of the aircraft. First, analyze the mechanical structure and principle of flight of multi rotor aircraft, regard the aircraft as rigid body with spatial six degrees of freedom by reasonable simplification, and establish the dynamics model with center of mass translation and engine body rotating around the center of mass by using related knowledge of dynamics. Next, based on the multi-level hierarchical intelligent control structure thought, establish autonomous control system structure of coaxial multi rotor UAV system and carry out modular division to ultimately form an efficient and practical control system structure, so as to provide a specific direction for the realization of autonomous flight of the multi rotor UAV. The attitude stabilization controller has been designed for coaxial multi rotor UAV, which is the basic requirements for the smooth flight of multi rotor UAV so as to achieve the level of autonomy, and its task is to ensure that three attitude angles of aircraft can stably track the desired input value, and guarantee that the tracking error has desired convergence properties. Specific to uncertainty of aircraft model parameters and external disturbance, backstepping sliding mode control algorithm has been designed on the basis of adaptive radial basis-function neural network, which can effectively estimate and compensate the effect of disturbance on the flight system, and the validity of attitude stabilization control algorithm has been verified by numerical simulation [11] [12] [13] .
Model of Flight Control System
Flight control system model is as shown in Figure 1 , of which data transmission is carried out between the sensor and controller as well as the controller and actuator through the network;
is the time delay from the sensor node to controller node; is the time delay from controller node to actuator node. In order to further establish the model of flight control system, the following reasonable assumptions are made:
(1) Network time delay in the flight control system is uncertain, and.
(2) Sensor is clock-driven and the sampling period is T. 
Where, ∈ represents system status, ∈ represents system control input, ∈ represents system output, , , is proper dimension matrix and variable , , is positive integer.
In consideration of the state feedback control law , when the network time delay is less than a sampling period, the controller acts on the current value of the controlled object, only depending on the actual value transmitted to the actuator by the sensor output through network communication and control algorithm; when the network time delay is greater than a sampling period, the controller acts on the current value of the controlled object, only depending on the latest value of the retainer at the actuator input end. Therefore, the state feedback controller of the controlled object in Figure 1 can be described as:
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As a result, in consideration of existence of uncertain time delay and control input directly acting on output, flight control system model is:
From the above description of flight control system, considering the existence of uncertain time delay, modeling errors, unknown disturbances and control input directly acting on the output in the system, the equation of state of flight control system shown in Fig.1 can be expressed as:
Where, ∈ represents unknown disturbance of finite energy, namely ∈ 0, ∞ ; , , , , , is proper dimension matrix; variable is positive integer; ∆ and ∆ are unknown modeling errors and uncertain variable matrix has following forms:
is known matrix,
is unknown matrix, but meets the condition
r l is positive integer. Denoted as:
Definition. For a given normal positive constant  , if control system (4) that meets the parameter uncertainty has following properties: ○,1 asymptotic stability of the system; ○,2 under the zero initial condition, for any
is met, so it can be said that the system (4) has H  performance  .
Design of Robust Controller
According to design demand of robust controller, lemma is given as follows. 
Flight control system (4) meeting control law (2) has H  performance  . Prove. For system (4) selecting Lyapunov function: 
Where:
( 1 1 ) inequality (9) is equivalent to:
( 1 2 ) When matrix inequality (12) is valid, the closed-loop control system (4) is asymptotically stable.
When inequality (13) is equivalent to: When the matrix inequality (16) is valid, the closed-loop control system (4) is asymptotically stable. It is clear that if the inequality (16) is valid, then the inequality (12) is bound to be valid.
Assumed that initial condition of the system (4) is 0, introducing the function:
, then:
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( 1 9 ) where: If the inequality   U is valid, the system (4) is asymptotically stable and for any 
is met. Therefore, when the inequality   U is valid, the designed controller has H  performance  .
Through Schur supplementary nature, the inequality   U can be transformed into:
By taking equation (5) and (6) in the inequality (21) and using lemma, the inequality (21) can be transformed into:
By using Schur supplementary nature and elementary transformation of matrix, the inequality (22) can be transformed into: Unknown disturbance and conditions of modeling errors transformed into matrix are given in the definition and the sufficient conditions for the asymptotic stability and H  performance index  of the closed loop system are given in the theorem. Inequality (7) is the linear matrix inequality about Q , S and M . For the given performance index , the corresponding feedback gain matrix K can be derived from LMI toolbox.
Simulation Result and Analysis
In order to verify the effectiveness of the design method, the system (4) is simulated in two cases. In the first case, establish the system model (26) for flight control system having the uncertain time delay, modeling error and control input directly acting on output.
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Where,
. In the second case, based on the system model represented in the equation (26), establish the system model (27) for flight control system having the uncertain time delay, modeling error, unknown disturbance and control input directly acting on output. x with time delay more than a sampling period Seen from Figure 2 , 3, 4 and 5, the flight control system is asymptotically stable when considering the existence of modeling errors, which shows that the designed controller has some inhibiting ability to the uncertainty caused by modeling error. Respectively compared with state response when the time delay is less than a sampling period and more than a sampling period, we can know that although there are some changes in the system overshoot, rise time and settling time, but the system can still return to stable equilibrium point (0, 0) in a short period of time when considering the simultaneous existence of modeling errors and unknown disturbance, which indicates that the designed controller can deal with simultaneous modeling errors and unknown disturbance and has strong inhibiting ability to the uncertainty caused by modeling error and unknown disturbance. Compared literature [11] with literature [13] , we can know that the controller design method can not only solve the situation that uncertain time delay is less than a sampling period in the control system in literature [11] , but also can handle the situation that uncertain time delay is more than a sampling period in the control system in the literature [13] , and at the same time, this method has reached a higher control precision in consideration of the modeling error existence.
Conclusions
Aiming at the flight control system with uncertain time delay, modeling and controller design are performed in this paper. Because of the formation of the flight control system, there is inevitable time delay in the system; on the basis of this, problems of unknown disturbance, modeling error, system control input directly acting on output that are faced in the engineering practice and that were not considered are comprehensively considered. Under the premise of the known control law in the closed-loop system, by constructing Lyapunov functions and using linear matrix inequality (LMI) theory, sufficient conditions that meet the asymptotic stability of flight control system with given H  performance index has been reached to complete the design of controller. Flight control system with time delay less than a period and more than a period has been simulated and the results prove that H  robust controller design method proposed in the paper has no limit to whether the time delay is more than a period and it is unnecessary to meet certain known random distribution, and plays a certain role in enhancing the stability of flight control system and further improving the control precision.
